Tetraplex structure of fission yeast telomeric DNA and unfolding of the tetraplex on the interaction with telomeric DNA binding protein Pot1.
To understand the regulation mechanism of fission yeast telomeric DNA, we analysed the structural properties of Gn: d(GnTTAC) (n=2-6) and 4Gn: d(GnTTAC)4 (n=3 and 4), and their interaction with the single-stranded telomeric DNA binding domain of telomere-binding protein Pot1 (Pot1DBD). G4, G5 and G6 formed a parallel tetraplex in contrast with no tetraplex formation by G2 and G3. Also, 4G4 adopted only an antiparallel tetraplex in spite of a mixture of parallel and antiparallel tetraplexes of 4G3. The variety of tetraplex structures was governed by the number of consecutive guanines in a single copy and the number of repeats. The antiparallel tetraplex of 4G4 became unfolded upon the interaction with Pot1DBD. The interaction with mutant Pot1DBD proteins revealed that the ability to unfold the antiparallel tetraplex was strongly correlated with the specific binding affinity for the single-stranded telomeric DNA. The result suggests that the decrease in the free single strand upon the complex formation with Pot1DBD may shift the equilibrium from the tetraplex to the single strand, which may cause the tetraplex unfolding. Considering that the antiparallel tetraplex inhibits telomerase-mediated telomere elongation, we conclude that the ability of Pot1 to unfold the antiparallel tetraplex is required for telomerase-mediated telomere regulation.